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(54) MULTILAYER HEAT EXCHANGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an easy-to- 
manufacture multiplayer heat exchanger in which heat 
can be exchanged between fluids having difference in 
heat transfer characteristics while reducing channel 
resistance and pressure loss. 

SOLUTION: The heat exchanger comprises a plurality 
of plates 51(l)-51(n), laid in layers, each having a 
plurality of openings wherein first openings 52b-52j of 
one plate communicate with two or more first openings 
of an adjacent plate to form a first independent channel 
55. At the same time, the second opening 52a of one 
plate communicates with the second opening of an 
adjacent plate to form a second independent channel 54. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The laminating mold heat exchanger which forms the passage where plurality became 
independent by carrying out the laminating of two or more plates in which each has two or more 
openings, and is characterized by to enlarge the heating area to the plate of the fluid of the 
direction in which a heat transfer property is inferior making into the shape of toothing the 
opening inner-circumference section of opening which forms passage or it makes [ many ] the 
number of the passage for the fluids of the direction in which the heat transfer property of the 
fluid which carries out heat exchange is inferior etc. 

[Claim 2] By carrying out the laminating of two or more plates in which each has two or more 
openings The 1st opening of the plate of one sheet is mutually open for free passage including a 
free passage with the 1st two or more opening of each plate which adjoins by the laminating. It is 
open for free passage with the 2nd opening of the plate by which the 1st independent passage is 
formed and the 2nd opening of the plate of one sheet adjoins coincidence by the laminating, and 
said 1st passage is another. The laminating mold heat exchanger characterized by forming the 
2nd independent passage which opens a layered product for free passage by the 2nd opening 
partially. 

[Claim 3] The laminating mold heat exchanger according to claim 2 characterized by carrying 
out opening of two or more 1st openings of a plate periphery to the edge of a layered product. 
[Claim 4] The laminating mold heat exchanger characterized by having formed the 1st passage at 
spacing which carries out the laminating of two or more plates which have opening which 
equipped the perimeter with the fitting section with a stage at the predetermined spacing by 
piling up the fitting section with a stage of said opening, and is formed among said two or more 
plates in them, and forming the 2nd passage by said piled-up opening. 

[Claim 5] The laminating mold heat exchanger according to claim 4 characterized by having two 
or more openings to which the plate of one sheet equipped the perimeter with the fitting section 
with a stage. 

[Claim 6] The laminating mold heat exchanger according to claim 4 or 5 characterized by 
preparing opening apart from opening which equipped said two or more plates with said fitting 
section with a stage. 

[Claim 7] The laminating mold heat exchanger according to claim 2 to 6 characterized by 
making the opening inner circumference section of opening into the shape of toothing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laminating mold heat exchanger used for 

refrigeration, an air conditioner, etc. 

[0002] 

[Description of the Prior Art] Drawing 10 shows the decomposition perspective view of the 
laminating mold heat exchanger of the conventional example of a publication to the Provisional- 
Publication-No. Taira No. 294791 [ three to ] official report. In drawing, it is the plate which 
constitutes the passage 103 a and 104a where end plates differ in 101 and 101a, and 102 differs 
from 103 and 104 in the entrance hole of a fluid, and the plate with which 105 carries out the seal 
of the leakage between a plate 103 and the plate of a plate 104, and two or more sheet laminating 
is carried out by turns. Two fluids pass along the passage 103a and 104a which became 
independent of the inlet-port hole 102, respectively, it carries out heat exchange through plates 
103 and 104, and they come out from the outlet hole 102. 
[0003] 

[Problem(s) to be Solved by the Invention] It is used for mainly carrying out heat exchange of 
the laminating mold heat exchanger of the conventional example between the chlorofluocarbon, 
chlorofluocarbon and chlorofluocarbon, water, or water with which a heat transfer property is 
balanced comparatively. When the heating area ratio of the fluid which carries out heat exchange 
like chlorofluocarbon and water may be close to 1 to 1, it can constitute easily on structure. 
However, in the case of chlorofluocarbon, air, water, air, etc., in order for the technical problem 
that desired heat exchange cannot be performed among both since the heat transfer property by 
the side of air is inferior to occur and to make the heating area by the side of air increase, when 
the technical problem for which manufacture, such as attaching a fin on the surface of a plate, 
becomes less easy occurs and the air flow rate was made to increase further, the technical 
problem that a pressure loss became large occurred. This invention was made in order to solve 
these technical problems, effective heat exchange is possible for it between the fluids which have 
a difference in a heat transfer property, and it can make passage resistance small, can make a 
pressure loss comparatively small, and aims at obtaining the easy laminating mold heat 
exchanger of manufacture further. 
[0004] 

[Means for Solving the Problem] It is made in order that this invention may solve this trouble. 
The laminating mold heat exchanger of the 1st invention By carrying out the laminating of two 
or more plates in which each has two or more openings The passage where plurality became 
independent is formed, and or it makes [ many ] the number of the passage for the fluids of the 
direction in which the heat transfer property of the fluid which carries out heat exchange is 
inferior, the heating area to the plate of the fluid of the direction in which a heat transfer property 
is inferior making into the shape of toothing the opening inner circumference section of opening 
which forms passage etc. is enlarged. 

[0005] The laminating mold heat exchanger of the 2nd invention moreover, by carrying out the 
laminating of two or more plates in which each has two or more openings The 1st opening of the 
plate of one sheet is mutually open for free passage including a free passage with the 1st two or 
more opening of the plate which adjoins by the laminating, respectively. It is open for free 
passage with the 2nd opening of the plate by which the 1st independent passage is formed and 



the 2nd opening of the plate of one sheet adjoins coincidence by the laminating, and said 1st 
passage is another and the 2nd independent passage which opens a layered product for free 
passage by the 2nd opening partially is formed. 

[0006] Moreover, the laminating mold heat exchanger of the 3rd invention is made to carry out 
opening of two or more 1st openings of a plate periphery to the edge of a layered product in the 
2nd invention. 

[0007] Moreover, the laminating mold heat exchanger of the 4th invention forms the 1st passage 
at spacing which carries out the laminating of two or more plates which have opening which 
equipped the perimeter with the fitting section with a stage at the predetermined spacing, and is 
formed among said two or more plates by piling up the fitting section with a stage of said 
opening in them, and forms the 2nd passage by said piled-up opening. 
[0008] Moreover, the laminating mold heat exchanger of the 5th invention has two or more 
openings to which the plate of one sheet equipped the perimeter with the fitting section with a 
stage in the 4th invention. 

[0009] Moreover, the laminating mold heat exchanger of the 6th invention prepares opening in 
the 4th invention or invention of the 5th apart from opening which equipped said two or more 
plates with said fitting section with a stage. 

[0010] Moreover, the laminating mold heat exchanger of the 7th invention makes the opening 
inner circumference section of opening the shape of toothing in the 2nd invention thru/or 
invention of the 6th. 
[0011] 

[Embodiment of the Invention] Gestalt 1. drawing 1 of operation shows the laminating mold heat 
exchanger which is an example of the gestalt 1 of implementation of this invention, drawing 1 
(a) shows the plate of n sheets, and drawing 1 (b) shows the plan of the heat exchanger which is 
the layered product which carried out the laminating of these, and a side elevation. In drawing, 
1(1) -l(n) shows a plate, 2a, 2b, and opening by which 2c, 2d, and 2e were prepared in the plate. 
A plate makes each opening consistent, as shown in drawing 1 , a laminating is carried out so 
that passage may be formed (passage is displayed by the number of opening below), each is 
joined and it constitutes the laminating mold heat exchanger 3 which is a layered product. 
Although the laminating mold heat exchanger in this case can carry out heat exchange of the five 
fluids since it has five independent passage, two fluids explain it as a general example. When one 
fluid passes along passage 2a and the fluid of another side passes along passage 2b, and 2c, 2d 
and 2e, heat exchange is carried out through plate 1(1) -l(n). Although the appearance is used as 
the cylinder in drawing 1 , an appearance can design the laminating mold heat exchanger in 
connection with this invention to freedom, such as a rectangular parallelepiped besides a 
cylinder, and a passage configuration can set it up free [ a circle, a square, or a star type ]. 
Moreover, the path of passage can also be designed not only to a linear model but to a spiral type 
etc. by shifting opening of each plate little by little. Furthermore, if opening is branched, it is 
possible to divide passage into some pass. If it considers as air and refrigerant chlorofluocarbon 
in drawing 1 as a fluid which lets the passage of a heat exchanger pass and the case of the heat 
exchange between both is considered Passage by the side of the air in which a heat transfer 
property is inferior is set to for example, passage 2b, 2c, 2d and 2e, and four. The passage by the 
side of refrigerant chlorofluocarbon like for example, passage 2a and one It has set up so that the 
passage cross section may be enlarged for many number of the passage by the side of air again 
and it may become large to a refrigerant chlorofluocarbon side about the heating area to a plate, 
and so that passage resistance can be reduced. Plate material can also maintain reinforcement for 



the structure where the plane-of-composition product of plates is also securable while being able 
to manufacture it easily, since weldbonding of the metal plates, such as copper and aluminum, is 
accumulated and carried out or it only connects by low material etc. In addition, since most 
plates can manufacture with a single ingredient, it becomes what was [ that it is easy to reuse a 
plate ingredient ] excellent in the environmental problem. Furthermore, by making plate material 
into plastics and joining with adhesives, it can manufacture more easily and is made to what was 
[ that it is easy to reuse ] excellent in the environmental problem. 

[0012] Drawing 2 is another example of the gestalt 1 of operation, drawing 2 (a) shows the plate 
of n sheets, and drawing 2 (b) shows the plan of the laminating mold heat exchanger 13 which is 
the layered product which carried out the laminating of these, and a side elevation. Drawing 2 (c) 
is the perspective view of a laminating mold heat exchanger. In drawing, a plate and opening by 
which 1 1(1) -1 l(n) was prepared in 12a, and 12b was prepared in the plate are shown. Since the 
opening inner circumference section of opening 12b is made into the shape of saw tooth form 
which is toothing-like and the surface area of the logging side of opening can be increased, the 
heating area of the fluid which carries out heat exchange is increased. Since the plate side of the 
part shifted when shifting, preparing and carrying out the laminating free passage of the opening 
12b for every plate is exposed, a heating area can be enlarged more. Moreover, by making the 
cross section larger than opening 12a for opening 12b, passage resistance may be decreased and 
a heating area may be enlarged. A plate makes each opening consistent, as shown in drawing 2 , 
a laminating is carried out so that passage may be formed, and it forms the laminating mold heat 
exchanger 13 which is a layered product. When a heat exchange fluid is used as air, refrigerant 
chlorofluocarbon and air, and water, effective efficient heat exchange is performed by letting the 
air in which a heat-conducting characteristic is inferior pass to the passage formed by opening 
12b. The junction approach of the plate quality of the material or a plate etc. is the same as that 
of the publication about drawing 1 . 

[0013] Drawing 3 is still more nearly another example, drawing 3 (a) shows the plate of n sheets, 
and drawing 3 (b) shows the plan of the laminating mold heat exchanger 23 which is the layered 
product which carried out the laminating of these, and a side elevation. Drawing 3 (c) is the 
perspective view of a laminating mold heat exchanger. In drawing, a plate and opening by which 
21(1) -21 (n) was prepared in 22a, and 22b was prepared in the plate are shown. Processing of the 
wave configuration which is toothing-like is made by the opening inner circumference section of 
opening 22b, and also drawing 2 is the same, and increase of a heating area is aimed at similarly. 
[0014] Drawing 4 is still more nearly another example, drawing 4 (a) shows the plate of n sheets, 
and drawing 4 (b) shows the plan of the laminating mold heat exchanger 33 which is the layered 
product which carried out the laminating of these, and a side elevation. In drawing, the plate 
which was able to carry out the aluminum material of 31(1) -31(n), opening by which 32a and 
32b were prepared in the plate, and 34 are the clad plates formed in each both sides of plate 31(1) 
-3 l(n). A plate makes opening consistent, as shown in drawing 4 , a laminating is carried out so 
that passage may be formed, it is heated all over a furnace, clad plate 34 comrades join it, low 
attachment junction of the plates is carried out easily, and the laminating mold heat exchanger 33 
is constituted. Reinforcement is also securable for the structure where the plane-of-composition 
product of plates is also securable. Others are the same as that of aforementioned drawing 2 etc. 
As mentioned above, a plate can be manufactured easily and reinforcement also enables it to 
maintain it by having considered as the aluminum material which carried out the clad of the wax 
material to the front flesh side. Moreover, it is what the clad plate was melted at the time of 
abandonment, and separated it since the melting temperature of a clad plate was set up lower 



than the aluminum of plate material, and was excellent in the environmental problem since it 
enabled it to reuse the plate ingredient which is aluminum. 

[0015] plates [, such as aluminum material which has the same openings 42a and 42b with 
having been shown in drawing 3 as drawing 5 is still more nearly another example and it is 
shown in drawing 5 (a), ] 41 (1) - between 41 (n), by turns, plate 44(1) -44 (n-1) of the low 
material which joins the plate which similarly has opening is inserted, and laminating junction is 
carried out. Plate 41(1) -41 (n) makes opening consistent, as shown in drawing 5 (b), a laminating 
is carried out so that passage may be formed, and it is heated all over a furnace. Plate 44(1) -44 
(n-1) of low material fuses, carries out low attachment junction of the plates, and forms the 
laminating mold heat exchanger 43. Reinforcement is also maintainable for the structure where 
the plane-of-composition product of plates is also securable. two — a ** — a fluid — inside — heat 
transfer » a property - being inferior - the direction - a fluid - a heating area - large - having 
carried out - opening — 42 — b — forming — having had - passage — a passage — others - a 
fluid - opening - 42 -- a - forming - having had - passage ~ a passage - plate 41(1)- heat 
exchange is carried out through 41 (n). As mentioned above, the plate which consists of low 
material is inserted between plates, and it can manufacture easily and enables it to also maintain 
reinforcement by having made low connection. Moreover, since the melting temperature of low 
material is set up lower than the aluminum of plate material etc., at the time of abandonment, low 
material is melted, and it dissociates and has become what enabled it to reuse plate ingredients, 
such as aluminum, and was excellent in the environmental problem. 

[0016] With the gestalt 1 of operation, between the fluids with which a heat transfer property is 
different from air, and refrigerant chlorofluocarbon and air like water, heat exchange Enlarge the 
cross section or [ making / many / the number of the passage by the side of the fluid in which a 
heat transfer property is inferior ] The efficient laminating mold heat exchanger in which heat 
exchange is possible can form easily by aiming at increase of the heating area to a plate, and 
reduction of passage resistance by making a passage inside into the shape of toothing, shifting 
opening, or combining these again. In addition, although the example which constituted the plate 
from aluminum material was shown, copper or other ingredients are sufficient. 
[0017] Gestalt 2. drawing 6 of operation shows the laminating mold heat exchanger which is an 
example of the gestalt 2 of implementation of this invention, drawing 6 (a) is the plate of n 
sheets, and drawing 6 (b) is the plan of the heat exchanger 53 which is the layered product which 
carried out the laminating of these, and a side elevation. In drawing, opening by which 51(1) - 
51(n) was prepared in the plate, and 52a, 52b, 52c, 52d, 52e, 52f, 52g, 52h, 52i, and 52j were 
prepared in the plate is shown. Although opening 52a is the 2nd opening, Openings 52a, 52j 
are the 1st opening although the isomorphism-like (this example rectangle) thing is formed in 
homotopic at each plate, and it is isomorphism-like (circular in this example), the formation 
location is shifted by the plate. In addition, they are opening 52b and the hemicycle which made 
one half the 52f of the 1st circular opening. The plate 51 which formed Openings 52a, 52b, 
52f as a plate was shown in drawing 6 (1), The plate and opening 52a of the configuration 
expressed with 51 (3), 51 (5), etc., Two or more sheet laminating of the plate of the configuration 
expressed with 51 (2) in_which 52g, 52j were formed, 51 (4), 51 (6), etc. is carried out by 
turns, each is joined and the laminating mold heat exchanger 53 which is a layered product is 
constituted. Predetermined opening 52a which is the 2nd opening of a plate is mutually open for 
free passage by carrying out a laminating. Moreover, by carrying out a laminating, the 
predetermined openings 52b, 52g, 52c, 52h, 52d, 52i, 52e, 52j, and 52f which are the 1st opening 
of a plate are mutually open for free passage, and serve as the laminating mold heat exchanger 53 



which constituted the 2nd two independent passage 54 and the 1st passage 55, respectively. 
Namely, if the section A-A of the laminating section of plate 51(1) -51(n) is seen The 1st 
opening of one plate is open for free passage with two openings of the plate of the upper and 
lower sides which adjoin fundamentally by carrying out a laminating (except for opening of the 
plate on opening of the edge of a layered product, and the top face of the maximum, and the plate 
of the lowest side). From opening 52b which is the 1st opening to 52f is connected, and the 1st 
one passage 55 is constituted. Therefore, the laminating mold heat exchanger 53 has two 
independent passage, the 2nd passage 54 which consists of the 2nd predetermined opening 52a 
of a plate, and the 1st passage 55 which consists of the 1st predetermined opening 52b, 52c, 52d, 
52e, 52g, 52h, 52i, 52j, and 52f of a plate. The heating area pf the 1st passage 55 becomes so 
large that it becomes large according to the numerical aperture (a plate opening aspect product / 
plate total surface area) of opening prepared in a plate and the surface area of the logging side of 
opening increases. In addition, by carrying out the laminating of the plate, the hemicycle-like 
openings 52b and 52f turn into opening of the edge of a layered product 53, as shown in the side 
elevation of drawing 6 (b). 

[0018] The heat exchange of two fluids, air and refrigerant chlorofluocarbon, is explained as a 
general example. While refrigerant chlorofluocarbon passes along the 2nd passage 54 and air 
passes along the 1st passage 55, heat exchange is carried out through plate 51(1) -51(n). You 
may make it pass the 1st passage 55 from the openings 52a and 52f of the edge of a layered 
product 53, as an arrow head shows to drawing 6 (b), and may make it pass it from opening of 
the top face of a layered product 53. By passing from the openings 52a and 52f of the edge of a 
layered product 53, a fluid stops being able to form a short cycle easily and more efficient heat 
exchange can be performed. 

[0019] Drawing 7 is the example which set up the heating area by the side of the air of the 
laminating mold heat exchanger which was explained by drawing 6 , and which is an example of 
the gestalt of operation so that it might become larger to a refrigerant chlorofluocarbon side. 
Drawing 7 (a) shows the plate of n sheets, and drawing 7 (b) is the plan of the heat exchanger 
which is the layered product which carried out the laminating of these, and a side elevation. In 
drawing, a plate and opening by which 61(1) -61(n) was prepared in 62a, and 62b was prepared 
in the plate are shown. Although opening 62b which opening 62a is the 2nd opening, and is the 
1st opening although the isomorphism-like (this example six square shapes) thing is formed in 
homotopic at each plate is isomorphism-like (circular in this example), it has shifted the 
formation location by the plate. Moreover, 1st opening 62b is not all the circular configurations, 
and he is trying to form opening which carries out opening in the edge of the layered product 
when carrying out the laminating of the plate as a partial thing in a plate periphery, as shown in 
drawing 7 . In addition, you may make it not form opening in the edge of a layered product at the 
time of a laminating, using the whole of 1st opening 62b of a plate as circular. As shown in 
drawing 7 , two or more sheet laminating of the plate of the configuration expressed in 61 (2), 61 
(2), 61 (4), etc. as the plate of the configuration expressed with a plate 61 (1), 61 (3), 61 (5), etc. 
is carried out by turns, each is joined and a plate constitutes the laminating mold heat exchanger 
63 which is a layered product. Opening 62a which is the 2nd opening is prepared in the always 
same location, and constitutes the 2nd one independent passage 64 by carrying out the 
laminating of the plate. Moreover, when a laminating is carried out, opening 62b which is the 1st 
opening is prepared in the location shifted on the plate of the adjoining upper and lower sides, is 
open for free passage with three openings of the upper and lower sides which adjoin 
fundamentally (except for opening of the plate on opening of the edge of a layered product, and 



the top face of the maximum, and the plate of the lowest side), and constitutes the 1st passage 65 
which was open for free passage and became independent mutually as a whole from this 
example. That is, when the section A-A of the laminating section of plate 61(1) -61(n) is seen, a 
part of 2nd passage 64 which 2nd opening 62a constitutes, and two or more 1st passage 65 which 
1st opening 62b constitutes are visible. The heating area of the 1st passage 65 is made so greatly 
that it can do greatly according to the numerical aperture (a plate opening aspect product / plate 
total surface area) of opening prepared in a plate and the surface area of the logging side of 
opening increases. 

[0020] The heat exchange of two fluids, air and refrigerant chlorofluocarbon, is explained as a 
general example. While refrigerant chlorofluocarbon passes along the 2nd passage 64 and air 
passes along the 1st passage 65, heat exchange is carried out through plate 61(1) -61(n). You 
may make it pass the 1st passage 65 from opening 62b of the edge of a layered product 63, as an 
arrow head shows to drawing 7 (b), and may make it pass it from opening 62b of the top face of 
a layered product 63. By passing from opening 62b of the edge of a layered product 63, a fluid 
stops being able to form a short cycle easily and more efficient heat exchange can be performed. 
In addition, although [ the example of drawing 6 and drawing 7 ] the same magnitude of the 1st 
opening both is circular, the magnitude of one opening and a configuration may be changed 
between the contiguity plates of a laminating plate. One opening is open for free passage to two 
openings between contiguity plates, and, in short, similarly, what is necessary is just open for 
free passage to three pieces in drawing 7 by drawing 6 . 

[0021] With the gestalt of this operation, the 1st passage which has two or more pass which 
opened for free passage with two or more openings of the plate which adjoins at the time of a 
laminating, and opening opened for free passage mutually as a whole can be formed to the 2nd 
opening by being able to set up the configuration of the 1st opening, magnitude, a number, an 
array, etc. freely, and shifting the formation location of the 1st opening by the plate as mentioned 
above. So, in the 1st passage, the heating area ratio to the plate of two fluids which can set up the 
heating area to a plate broadly and greatly, namely, carry out heat exchange can be set more as a 
large area, and it can set up so that passage resistance can be reduced broadly. Therefore, the 
laminating mold heat exchanger which can perform efficiently heat exchange between the fluids 
which have a difference in a heat transfer property is obtained by passing the 2nd passage which 
excelled [ passage / 1st ] a fluid like air in which a heat transfer property is inferior in the sink 
and the heat transfer property, for example and which was formed, for example by the 2nd 
opening in fluids, such as refrigerant chlorofluocarbon and water. Moreover, since a plate is 
accumulated and it only connects by low material etc., it can manufacture easily, and the 
laminating mold heat exchanger which can also secure reinforcement for the structure where 
connection area is also securable is obtained. 

[0022] Gestalt 3. drawing 8 of operation shows tiie laminating mold heat exchanger which is an 
example of the gestalt 3 of implementation of this invention. Drawing 8 (a) shows the plate of n 
sheets, and drawing 8 (b) is the plan of the heat exchanger 73 which is the layered product which 
carried out the laminating of these, and a side elevation. In drawing, it is a plate and opening by 
which 71(1) -71 (n) was prepared in 72a, and 72b was prepared in the plate, and opening 72a 
equips the perimeter of opening with the fitting section with a stage, and is processed into the 
burring configuration in the example of drawing 8 . As shown in drawing 8 , opening is made 
consistent, the laminating of the plate is carried out, it is joined in the fitting section with a stage, 
and each constitutes the laminating mold heat exchanger 73 which is a layered product. In that 
case, it passes along the 1st passage 75 formed of the 2nd passage 74 formed by opening 72a 



from which produced the predetermined gap between plates and two fluids became independent 
of by the fitting section with a stage, respectively, opening 72b, and the gap between each plate, 
and heat exchange is carried out by plate 71(1) -71 (n). Under the present circumstances, 1st 
passage 72b makes passage opening 72b and the gap between each plate. In the example of 
drawing 8 , although the appearance shows the example in which the passage configuration was 
that it was circular in the rectangular parallelepiped, like the example shown by drawing 1 , an 
appearance can design to freedom, such as a cylinder, and can also set up a passage configuration 
free [ a square or a star type ]. Moreover, the path of passage can also be designed not only to a 
linear model but to a spiral type etc. by shifting opening of each plate little by little. Furthermore, 
if opening is branched, it is possible to divide passage into some pass. 
[0023] In the example of drawing 8 , the case of the heat exchange of air and refrigerant 
chlorofluocarbon is considered. It turns out that it can set up broadly so that, as for the 2nd 
passage 74, then the 1st passage 75 by the side of air, the gap between each plate other than 
opening 72b may serve as [ passage / by the side of air ] passage in the 1st passage 75 and the 
passage by the side of refrigerant chlorofluocarbon and it may become large to a refrigerant 
chlorofluocarbon side about the heating area by the side of air, and so that passage resistance can 
be reduced. That is, since a predetermined gap is made and the front face of a plate is exposed 
between plates at an air side by constituting the passage by the side of refrigerant 
chlorofluocarbon from burring of a plate, a heating area will increase remarkably. Moreover, 
needless to say, the passage resistance by the side of air can also be reduced, furthermore, a plate 
— accumulating -- the time — positioning — carrying out - easy — manufacture — easy — 
becoming . In addition, since the lap section of burring of a vertical plate is joinable by low 
material etc., strong reservation does not have a problem, either. Air may be passed from 
opening 72b of the top face of a layered product 73, and may be passed from the gap between 
plates from the edge of a layered product 73. In addition, two or more opening 72a which carried 
out burring to the plate is prepared, and it is good also considering the 2nd passage 74 as 
plurality. By doing in this way, formation of the gap between plates and reservation are 
stabilized, and are obtained, and reservation of the 1st passage is easily obtained with sufficient 
dependability. Moreover, opening 72b prepared in a plate does not prepare, but the 1st passage 
75 is good also as a gap between plates. Moreover, you may make it form a spacer etc. suitably 
between plates for reservation of the gap between plates, and maintenance. As mentioned above, 
by making consistent opening equipped with the fitting section with a stage with a perimeter, and 
forming a layered product, the heating area of the fluid which carries out heat exchange can be 
set up more broadly and greatly, passage resistance can be reduced, it can manufacture easily, 
and the reinforcement of a layered product can also be secured. 

[0024] Drawing 9 is another example of the gestalt 3 of operation, and gives toothing-like 
processing 84 ** to the opening inner circumference section of opening 72b of the laminating 
mold heat exchanger of drawing 8 . Drawing 9 (a) shows plate 81(1) -81 (n) of n sheets, and 
Openings 82a and 82b are formed in these plates. Drawing 9 (b) is the plan of the heat exchanger 
83 which is the layered product which carried out the laminating of these, and a side elevation. 
Other configurations and actuation are the same, and are omitted as drawing 8 explained. There 
is nothing until it says, and the shape of toothing should just make surface area increase from the 
shape of the shape of a quirk, and a wave etc. The heating area of passage 82b is greatly made 
with the irregularity processed into the inside. That is, it can become large about the heating area 
by the side of air. as mentioned above, the heating area of the fluid which carries out heat 
exchange by carrying out concavo-convex processing is more greatly looked like [ the inside of 



part or all openings 82b ], and can be set as it, passage resistance can be reduced like the 
example of drawing 8 , it can manufacture easily, and reinforcement can also be secured. 
[0025] 

[Effect of the Invention] As explained above the laminating mold heat exchanger of the 1st 
invention By carrying out the laminating of two or more plates in which each has two or more 
openings Form the passage where plurality became independent, and since the heating area to the 
plate of the fluid of the direction in which a heat transfer property is inferior making into the 
shape of toothing the opening inner circumference section of opening which forms passage etc. 
was enlarged or it made [ many ] the number of the passage for the fluids of the direction in 
which the heat transfer property of the fluid which carries out heat exchange is inferior The 
laminating mold heat exchanger in which effective heat exchange is possible between the fluids 
which have a difference in a heat transfer property is obtained. 

[0026] The laminating mold heat exchanger of the 2nd invention moreover, by carrying out the 
laminating of two or more plates in which each has two or more openings The 1st opening of the 
plate of one sheet is mutually open for free passage including a free passage with the 1st two or 
more opening of the plate which adjoins by the laminating, respectively. It is open for free 
passage with the 2nd opening of the plate by which the 1st independent passage is formed and 
the 2nd opening of the plate of one sheet adjoins coincidence by the laminating, and said 1st 
passage is another. Since the 2nd independent passage which opens a layered product for free 
passage by the 2nd opening partially was formed, the heating area ratio of the fluid which carries 
out heat exchange can be set more as a large area, effective heat exchange is possible between 
the fluids which have a difference in a heat transfer property, and the laminating mold heat 
exchanger which can reduce passage resistance is obtained. Furthermore, manufacture is easy 
and the laminating mold heat exchanger which can also maintain reinforcement is obtained. 
[0027] Moreover, in the 2nd invention, since the laminating mold heat exchanger of the 3rd 
invention was made to carry out opening of two or more 1st openings of a plate periphery to the 
edge, of a layered product, by sending the fluid in which heat transfer properties, such as air, are 
inferior from the opening side which carries out opening to the edge of a layered product in 
addition to the 2nd effect of the invention, passage does not form a short cycle and the more 
efficient heat exchange of it becomes possible. 

[0028] The laminating mold heat exchanger of the 4th invention two or more plates which have 
opening which equipped the perimeter with the fitting section with a stage moreover, by piling 
up the fitting section with a stage of said opening Since the laminating was carried out at the 
predetermined spacing, the 1st passage was formed at spacing formed among said two or more 
plates and the 2nd passage was formed by said piled-up opening By letting the fluid in which a 
heat transfer property is inferior to the 1st passage pass, effective heat exchange can be possible 
between the fluids which have a difference in a heat transfer property, passage resistance can be 
reduced, it can manufacture easily, and the laminating mold heat exchanger which can also 
maintain reinforcement is obtained. 

[0029] Moreover, in the 4th invention, since it has two or more openings to which the plate of 
one sheet equipped the perimeter with the fitting section with a stage, in addition to the 4th effect 
of the invention, reservation of the gap between plates can stabilize for it and obtain the 
laminating mold heat exchanger of the 5th invention, the dependability of reservation of the 1st 
passage is good, and it can do it easily. 

[0030] Moreover, in the 4th invention or invention of the 5th, since the laminating mold heat 
exchanger of the 6th invention prepared opening apart from opening which equipped said two or 



more plates with said fitting section with a stage, in addition to the 4th invention or 5th effect of 
the invention, it can choose from an opening [ of a plate ], and layered product edge side as 
arbitration the direction which pours a fluid to the 1st passage, and its degree of freedom of a 
design of a laminating mold heat exchanger increases. 

[0031] Moreover, in the 2nd invention thru/or invention of the 6th, since the laminating mold 
heat exchanger of the 7th invention made the opening inner circumference section of opening the 
shape of toothing, in addition to the 2nd invention thru/or 6th effect of the invention, it can 
increase the heating area to a plate and the more efficient heat exchange of it becomes possible. 
Heat exchange between the fluids which have a difference in a heat transfer property is 
efficiently performed by making into the shape of toothing the passage side of the fluid in which 
a heat transfer property is inferior especially. 
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